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I. INTRODUCTION 
ECENTLY much attention has 

metamaterials trying to achieve efficie
THz frequencies. The majority of the existing
devices are based on metamaterials
semiconductors, which can change conducti
applying an external voltage or light. Particu
the optical approach is the possibility of
switching with recovery times as short as ten
[1]. 

Optical control of metamaterials can 
employing intrinsic semiconductor as a sub
resonators [1]. Insertion of semiconductor isla
parts of the resonators allows for the resonan
[2] or the resonant mode switching [3]. 
femtosecond pulse energies are still required
optical control. Besides, most of the 
accomplished using silicon-on-sapphire sub
wavelength ~800 nm excitation. In this work
that effective optical control of planar meta
performed at longer wavelengths using 
epitaxial InGaAs layers on InP substrate. Our
a contribution towards development 
communication systems using well d
technology at telecom wavelengths.  

II. RESULTS 
For calculations we consider infinite plan

of the split-ring resonators (SRRs) deposit
substrate using the unit cell approach. Fo
electromagnetic field components in the 
difference time–domain method was used. 
Gaussian pulse was applied as the current 
wide band plane wave propagating from the 
The optical control was modeled by
semiconductor islands of variable conduc
related with the illumination intensity. 

Metamaterial samples were prepared on
epitaxial InGaAs 500 nm thick layers grown 
as planar periodic arrays (30x30) of single-
split resonators (Fig. 1) by thermal depositio
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Fig. 1. Configuration of SRRs: outer dime

48 µm, width of the conductive stripes 4 µm
periodicity of SRRs in both directions of a p
beam 64 µm, InGaAs mesas (grey) 12 µm x 
THz beam 

 
A few configurations of sample

designed to investigate the optical
switching in SRRs. As follows
illumination of sample S results 
resonance at 340 GHz and the 
resonance. Red shift of the dipole 
of the LC resonance was observed 
D1. Illumination of sample D2 resu
stop-band associated with the dip
GHz to 830 GHz. The optically c
methods are analyzed as modulati
band THz radiation. Tunable excita
used to control the light penetratio
processing methods as well as the fr
illumination experiments allowed 
excitation method. Experimental
agreement with the model calculat
strength was observed at backside 
wavelength ~1000 nm correspondi
coefficient approximately equal to 
layer thickness). 
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